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89 printed pages of the wget 'man' pages (12pt font)
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Tutorons Browser Addon



An Explanation Built by a Tutoron
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What Explanations Can a Tutoron Build?

VS.
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Low Volume of Text to Sift Through



What Explanations Can a Tutoron Build?

VS.
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Rich Explanations

Diagrams

Usage Examples

Synthesized Prose



What Explanations Can a Tutoron Build?
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Diagrams

Usage Examples

Synthesized Prose
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Design Patterns
Implementation Patterns

The Tutorons Project

for generating in-browser,  
context-relevant  

programming documentation
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Language N Precision Recall

wget Unix command 203 95% 64%

CSS selectors 466 80% 41%

Regular expressions 445 70% 14%



‣    Background 
‣    Interacting with Tutorons 
‣    Developing Tutorons
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This Talk



Over a two-hour programming session, participants spent 
an average 19% of their programming time on the web.

(Brandt et al. 2009)
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Programmers frequently ask questions like "What is the 
functionality of a given API type?"

(Duala-Ekoko & Robillard 2012)



AutomataTutor [D'Antoni et al. '15]

PythonTutor [Guo '13]WebCrystal [Chang & Myers '12]

FluidEdt [Ou et al. '15]

Demonstrating Code
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Demonstrating Code
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Explaining Code

Java methods (Sridhara et al. 2010)

Action sequences (Sridhara et al. 2011)

fileName = showFileDialog(...);

onelineBox.add(f); 
onelineBox.add(s); 
onelineBox.add(t);

"add given components to oneline box"

"show file dialog and get file name"



 23

Explaining Code

‣     Class diagrams (Burden & Heldal 2011) 
‣     Parameters (Sridhara et al. 2011) 
‣     Classes (Moreno et al. 2013) 
‣     Unit test cases (Kamimura et al. 2014) 
‣     Method context (McBurney & McMillan 2014)

...



‣    Background 
‣    Interacting with Tutorons
‣    Developing Tutorons
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This Talk



Detect Parse Explain

Tutoron. a routine on a web server with language- 
specific rules for detecting, parsing and explaining 
source code written on a web page.
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Detect Parse Explain

Option Value

c (null)

b (null)

o /tmp/download.log

i /tmp/download.txt
quota 100m

 26



wget Unix 
command

CSS 
selectors

Regular 
expressions
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And perhaps in the future: 
LaTeX, Apache configs, SQL, etc.
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wget Unix 
command

CSS 
selectors

Regular 
expressions



Interacting with Tutorons

Web Browser
Programmer

Navigate

In-Situ Help

Tutorons Library or Addon
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Context-Relevant Descriptions 
of Code's High-Level Intent

Recursively scrape web pages linked from 
h8p://math.stanford.edu/undergrad/  

of type ".pdf"
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Argument-by-Argument Description 
of Low-Level Syntax
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Synthesized Prose 
Explanations

The selector '.content_container_7 bu8on' 
chooses bu8ons from elements of class 

'content_container_7'.
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Synthesized Prose 
Explanations

The selector '.content_container_7 bu8on' 
chooses bu8ons from elements of class 

'content_container_7'.

".content_container_7 button"
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Usage Examples

<div class="content_container_7"> 
    <button> 
    </button> 
</div>
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Diagrams

Community-Developed Tools
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Usage Examples



An Example of Synthesizing Help

div#summ a[href^=/video]

this selector chooses links  
with URLs starting with "/video" from   
a container with ID "summ"
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div#summ a[href^=/video]

div a

containers links

1. Generate plaintext description of element
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div

a

containers

links

2. Generate modifiers to describe IDs, attributes, etc.

#summ
ID "summ"

[href^=/video]
URLs starting with "/video" 

div#summ a[href^=/video]
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div#summ

a container with ID "summ"

a[href^=/video]

links with URLs starting with "/video" 

2. Generate modifiers to describe IDs, attributes, etc.

div#summ a[href^=/video]
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div#summ

a container with ID "summ"

a[href^=/video]

links with URLs starting with "/video" 

3. Append descriptions of parents to 
children with "from" modifiers

div#summ a[href^=/video]

�44



div#summ a[href^=/video]

links with URLs starting with "/video" from   
a container with ID "summ"

3. Append descriptions of parents to 
children with "from" modifiers

div#summ a[href^=/video]
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div#summ a[href^=/video]

this selector chooses 
links with URLs starting with "/video" from   
a container with ID "summ"

3. Append descriptions of parents to 
children with "from" modifiers

div#summ a[href^=/video]
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Interacting with Tutorons

Web Browser
Programmer

Navigate

In-Situ Help

Tutorons Library or Addon
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The CSS selector The CSS selector with quotes

The jQuery selection A sloppy selection
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VS.
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VS.

How Useful Are These 
Explanations?
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vs.

9 programmers

8 wget / CSS  
modification tasks

Controlled access 
to Tutorons

Measured access to 
external docs

Experimental Setup
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p < .0001 (Fisher's Exact Test, n = 9)

64%
6%

     Without Explanations

      With Explanations



Limitations
• Small number of participants (n = 9) 

• Tasks were designed such that the Tutorons 
would function properly 

• Participants may have been more patient with 
explanation content than if they were on their own
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p < .0001 (Fisher's Exact Test, n = 9)

64%
6%

     Without Explanations

      With Explanations



‣    Background 
‣    Interacting with Tutorons 
‣    Developing Tutorons
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This Talk



Detect Parse Explain
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Code Regions Filtered

Detecting Code Snippets

HTML HTML Nodes



Parsing Code Examples
Parse Structures

CSS Selectors

Short name Long name Value
r recursive (null)
l level 2

... ... ...

wget

Table of arguments
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Generating Explanations and Examples
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div#summ a[href^=/video]

this selector chooses links  
with URLs starting with "/video" from   
a container with ID "summ"
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Counting to Discover 
Common Usage

Recursively scrape web pages linked from  
h8p://math.stanford.edu/undergrad/  

of type ".pdf"

wget --random-wait -r -p -nd -e robots=off 
A".pdf" -U mozilla                
http://math.stanford.edu/undergrad/
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Options: -r, -nH, --cut-dirs, --no-parent, --reject

Options: -r, --no-parent

Options: -r, --no-parent, --reject



-r --cut-dirs -r --no-parent

-r --no-parent

...

-r --no-parent -r --reject --no-parent --reject
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Options: -r, -nH, --cut-dirs, --no-parent, --reject

Options: -r, --no-parent

Options: -r, --no-parent, --reject

-r -nH



...-r --r --cut--r --no--r --no--r --no--r ----no- --

Option 1 Option 2 Count

-r --no-parent 3

-r --reject 2

-r -nH 1

... ...
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...-r --r --cut--r --no--r --no--r --no--r ----no- --
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Counting to Discover 
Common Usage



...-r --r --cut--r --no--r --no--r --no--r ----no- --
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Counting to Discover 
Common Usage



50 tutorials / language

200-500 snippets / language
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Testing Detection Quality



Language N Precision Recall

wget Unix command 203 95% 64%

CSS selectors 466 80% 41%

Regular expressions 445 70% 14%

Detection Accuracy
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Language N Precision Recall

wget Unix command 203 95% 64%

CSS selectors 466 80% 41%

Regular expressions 445 70% 14%

Detection Accuracy
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It's Hard to Find Code Within Text
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Regular expressions must be found in many languages
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64%

6%

Language N Precision Recall

wget Unix command 203 95% 64%

CSS selectors 466 80% 41%

Regular expressions 445 70% 14%

Detection Accuracy

p < .0001 (Fisher's Exact Test, n = 9)

           Without Explanations

          With Explanations  



 77

VS.
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VS.
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Design Patterns
Implementation Patterns

Tutorons

for generating in-browser,  
context-relevant  

programming documentation
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www.tutorons.com

http://www.tutorons.com
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Tutorons

Andrew Head, Codanda Appachu, Marti A. Hearst, Björn Hartmann 
Computer Science Division, UC Berkeley


